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[0005]... 

Incidentally, in the said prior art variable track pitch type optical disk, as 
shown in Fig. 8, a portion in which the track pitch p suddenly changes is formed 
in the changeover part of the mutually adjoining zones. Because of this, it is 
difficult to cause the record/playback light spot irradiated onto the optical disk 
from the recording and playback device to follow the track 3; the light spot used 
for recording and playback meanders and tracking becomes unstable, and in the 
worst case, the problem may arise that the recording/playback light spot comes 
out of the track 3. 
[0008]... 

The present invention, in order to attain the said first object, in an optical 
disk with narrowly formed track pitch in spiral or concentric circular form in 
appropriate zones other than the external circumferential zone, recording regions 
constituted in concentric circular form divided into plural zones; in the 
changeover portion of adjacent respective zones, a transition region is disposed in 
which the track pitch gradually changes from the track pitch of an inner 
circumferential zone to the track pitch of an outer circumferential zone. 
[0010]... 

When a transition region is disposed in the zone changeover portion(s), the 
change of track pitch between the zones can be made gentle. Moreover, the 
amount of track pitch change can be suitably adjusted by means of increasing or 
decreasing the number of tracks contained in the transition region. Consequent- 
ly, such that the rate of change of track pitch becomes slower than the tracking 
servo band of the recording and playback device, moreover, by means of 
adjusting the track pitch within the transition region such that the amount of 
change of track pitch comes to be in a range that the recording and playback 
device can follow, the problem can be solved of poor tracking or the record- 
ing/playback light spot coming out of the track. 

[0012] FmhnHiment Fvamplps 

Firstly, an example of the optical disk according to the invention will be 
described based on Figs. 1-3. Fig. 1 is a plan view showing an example of zone 
partitioning of an optical disk according to the present invention; Fig. 2 is an 



enlarged plan view of the essential part, showing the change of track pitch in the 
neighborhood of the transition region; and Fig. 3 is a graph showing an example 
of the change of track pitch with respect to track address. 
[0013] 

As shown in Fig. 1, in the optical disk of the embodiment example, the 
recording region 1 is divided into four zones 2a, 2b, 2c, 2d having concentric 
circular form; respective transition regions 4a-4c are disposed between the zones 
2a and 2b, 2b and 2c, and 2c and 2d. In the transition regions 4, as shown in 
Fig. 2, plural (three in this case) tracks 3 are formed in spiral or concentric 
circular form, the pitch pi, p 2 , p 3 , p 4 between the respective tracks contained in 
the said transition regions 4 is set at a fixed rate of change such that the pitch p a 
between the respective tracks contained in the inner circumferential zone 2a 
gradually changes to the pitch p b between the respective tracks contained in the 
outer circumferential zone 2b. The rate of change and amount of change of the 
pitch pi, p 2 , P3, p4 between each track contained in the transition regions 4 are 
adjusted according to the properties of the tracking servo system loaded into the 
recording and playback device, set in a range which the loaded tracking servo 
system can follow. 
[0014] 

Fig. 3 shows a distribution example of track pitch and track address of the 
respective zones 2a-2d and transition regions 4. As is clear from this diagram, 
the minimum circumference zone 2a is constituted by 4,900 tracks, addresses 
from track 0 to track 4899, the pitch between the respective tracks contained 
within the said zone being adjusted to 1.6 \im. The next zone 2b is constituted by 
4,900 tracks, addresses from track 4900 through track 9899, the pitch between 
the respective tracks contained within the said zone being adjusted to 1 .4 ]im. 
Furthermore the zone 2c outside this is constituted by 4,900 tracks, addresses 
from track 10000 through track 14899, the pitch between the respective tracks 
contained within the said zone being adjusted to 1 .2 ym. The outermost 
circumferential zone 2d is constituted by 4,900 tracks, addresses from track 
15000 through track 19899, the pitch between the respective tracks contained 
within the said zone being adjusted to 1 .0 ym. 
[0015] 
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The first transition region 4a, disposed between the said zones 2a and 2b, 
is constituted by 100 tracks from track 4900 through track 4999, the pitch of 
respective tracks contained in the said first transition region 4a being adjusted, 
from 1.6 ym to 1.4 urn, such that going from the outer circumferential track, the 
track pitch becomes smaller by the same amount per track. Moreover, the 
second transition region 4b, disposed between the said zones 2b and 2c, is 
constituted by 100 tracks from track 9900 through track 9999, the pitch of 
respective tracks contained in the said second transition region 4b being adjusted, 
from 1.4 ym to 1.2 \im, such that going from the outer circumferential track, the 
track pitch becomes smaller by the same amount per track. Furthermore, the 
third transition region 4c, disposed between the said zones 2c and 2d, is 
constituted by 100 tracks from track 14900 through track 14999, the pitch of 
respective tracks contained in the said third transition region 4c being adjusted, 
from 1.2 iam to 1.0 \im, such that going from the track on the outer 
circumferential side, the track pitch becomes smaller by the same amount per 
track. 
[0016] 

The optical disk of this example, having transition regions 4a-4c disposed 
in the changeover portions of adjacent zones, can solve the problem of poor 
tracking or the recording/playback light spot coming out of the track in a variable 
pitch type of optical disk, because the track pitch change in each transition region 
4a-4c is set in a range which the tracking servo system loaded in the recording 
and playback device can follow. 
[0026] 

F,ffp:r,ts nf the Invention 

By means of the present invention, as described hereinabove, having 
transition regions disposed in the changeover portions of mutually adjoining 
zones, because the track pitch change within each transition region is set in a 
range which the tracking servo system loaded into the recording/playback device 
can follow, in a variable track pitch type of optical disk, the problems can be 
solved of poor tracking or the recording/playback light spot coming out of the 
track. 
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Fig. 1: 1: recording region; 2a-2d, zones; 4a-4c, transition regions. 
Fig. 2: Ordinate, track pitch (jam); abscissa, track address. 
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